international renewable
energy projects
TheInternational Renewable
Energy Design Assistance Center
emphasizes the cross-technology
aspects of Sandia’s international
efforts. [t promotes increased use
of renewable energyin the inter-
national market-and facilitates
access by UES: industey, The
center offérstechnical assistance,
identification and codevelopment
of projects and theirsubsequent
monitoring and evaluation; and
education and fraining of users
angl deécision makers. E;-:pertis,e is
drawn fronmracross Sandia, sup-

In the Photavoltaic Device Measure-
ment Laboratory (left), Lioyd lrwin
of Sandia’s Photoveltaic Technology
Evaluation Pepartment inspects a
rest setup.prior to testing., Above:
closer view of photoyoltaic cells
underqgaing testing..

At the Photovoltaic Systems Eval-
uation Laboratory (below], Jack

plemented by contractors and industry, The center works as a partner with industryin Cannon of Sandia’s Photovoltaic

developing and conditioning sustainable international renewable energy markets.

Other Sandia capabilities

Design Assistanice Center ehecks an
array of photovoltaic modules,

Besides expertise and facilities in specific renewable energy technologies, Sandia offers
extensive testing and services in related areas, Available facilities include (toname a few)
materials testing.laim:'amries, nondestruchve testing laboratoriess environmental cham-
bers,and instrumentation calibratien laboratories. Users of Sandia’s renewable energy
services can benefit from the Labs’ varied capabilities; which are drawn on as needed t_i:r

augment the work of renewable energy specialists.

A single gateway to many services:
Sandia’s Renewable Energy Office

Wc need to make this bike trail safer in the evenings— can weuse
battery-powered lights recharged by photovoltaic cells?

Developers or potential users of renewable energy systems often start
with & question,

Would a dish-Stirling system be a good choice for generating power to refrigerate medicines and perishable
foods atthis remote village?

The question might hinge on whether natural resources in an area are suited to renewable energy technolo-
gies or how well a technical innovation — solar oven or photoveltaic module or new type of wind turbine —
stacks up against previous technology,

Given the wind speeds in'this location, will a wind turbine genetate enpugh eleciricity?

The questioner might be a researcher or product devel-
oper investigating which technology is best for a particular
need; or whether renewable energy miakes sense fora pro-
posed application. b

When a manufacturer, utility, industry
group, university researcher, or governnent
organization is exploring renewable energy — as useror
d:i?{relnper' — it often needs a single seurce ofinformation, techni-
cal expertise, and test capabilities. Even established organizations
with solid experience may find they are venturing into unfamiliar
areas. Sandia offers a wide spectrum of information and capabili-
ties; Sandia’s Resiewable Energy Office i the gateway.

Established Jastfall,the office commects users it a cross-
technology team of engineers who work in photovoltaic; solar

4 T .-r-i‘-rd-..‘rpx LA P LT LS : -
m ey A R 0% Access to Sandia’s renewable energy services

) 'r Sandia is working to accelerate the commercial use of U.S.-

w develaped and -produced renewable energy technology, especially
&~ “',,."" - , through partnerships with commercial firms; consortiums, state.
ey L AN and federal agencies, and universities, Inquiries about Sandia’s ser-
P T T : vices should go to one of the phone numbers listed belows

< e A o qEa Paul Klimas, Renewable Lnergy Office team leader,
- (505) 844-8159, fax844-7786:

Marjorie Tatro, photovoltaics, f*

(505) 844-3154; fax 844-6541;

Chris Cameror, solay thermal, bivmass;

(505) 845-3140, fux S15-3366;

Henry Dodd, wind,

(5005) 844-5253, fux 845-9500; .

Fim Bunm; geathermal,

(50:5) 844-4715, fax 844-3952;

Don Hardesty, biomass,

(510) 294-2321, fax 294-1004;

Max Harcourt, international,

(505) 845-9941, fux 8446541,

The National Solar Thermal
Fest Facility (left) pravides
for tests of hardware ranging
from components.to large
systems.

Photovoltaic-powered lights
(background) lluminate a
neighborhood walking-
biking trail,
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thermal , wind, geothermal, and biomass sys-
terus. The office is an outgrowth-of Sandia's
experience in helping develop and deploy
renewable energy technologies. Tt puts devel-
opers and users of renewable ¢ merg}rs}rstems
in touch with Lﬂpﬂblhf-lfﬁ and facilities that
Sandia has builtup through DOE sponsor-
ship since the-early 19705 A large part of the
Renewable Energy Office’s work is through
industrial garmexsh_ip,s Jjoint ventures; coop-
erative R&D agreements; cost-shared-con=
tracts, work-for-others an‘aqgumeufs, anl
design assistance amwhes.

Reaching out to industry

Sandia’s long experience and extensive facili-
ties are particularly valuable to. manufw:h:z
ers of renewable energy products. Sandia-
engineers participate in activities from basic
R&D to. &t.-plujrm&nt of full-scale systems. As
representatives of s national lab, they have
1o vf:str:d xntereﬁm :.m:r one typa nf]:-m-;iuct
u.ated 1o htrfp mdualr}r move tt:::hnalug? from
the prototype stage to commiercial manufac-
turing, In doing so; Sandia's gm:i is 1o help build a 1.5 base of renewable energy that is
environmentally sound and contributes to the nation's competitiveness.

- Some services that the Renewable Enﬂg}'{hfﬁm proyides come from design assistance
centers that Sandia i“mnpemtbd for years, Other help can-come: Emm Sandia: capﬂb]lltl.es.«

outside renewable energy specialties; “Even ifa potential userof Sandia’s services and
facilities doesn't know what is available or exactlywhat kind of assistance is needed,”

says Sandia’s Applied Enérgy Pr rogram Manager Dan Arvizu, “the Renewable Energy
Office can be the link to a successful interaction.”

Design assistance centers
In each of the renewable fechnoh/g;cs, Sandia’s design assistance centers PI'O‘FIE'E techni-
cal information and assistance. Theyhelp users and mamtfacture:rs identify-and evaluate.
systems for proposed applications, assist during the designand installation of systems,
and can provide limited cost-sharing for pilot projects demonstrating i renewable '
En&rg‘f lechnﬂiogym appropriate, sustainable applILaﬁmm {ﬂmpufenzecl equipment
can monitor, document; and evaluate the pe::ﬁarmance ofa system, Besides ﬂEEerlng
assistance to the private sector, the centers serve as a technical resource for stateand fed=
eral agencies and for the military in developing energyand energy-related programs.
Among the Sandia capabilities and activities often used by commyercial and govern-
mental programs are the ful!ﬂwmg

Solar thermal energy

fn solar thermal energy, Sandia teams with several industrial partners to develop more
cost-eﬂ‘ectwe solar technology for electric and thermal applications. Sandia operates the
National Sofar Thermal Test I‘acﬂnqr for solar thermal components and systems. Tests
requiring intense heat on non-solar componeits can also be perfornied. Examples of

Dish-Stirling technology fabove left)
being deve-'opea‘ by Sandia and
industry partners is becoming more
efficient, durable, and reHab.'g —

qualities that are making It more’

competitive in the marketplace,

Geothermal drilling {above right) In-

Califernia helps refine drilling
methods and explores the potential
of L5 geothermal energy resources.

Vert-cnf-axf; wm# turbine (below
nghr} in Bushmnd Texas, a l‘estbﬁd
denﬁnea and built by Sundm,.
recently completed three years of
tests that verified researchers’
performance: predictions and
pointed the way to greater efficiency
and fowercosts far wind energy.

(1) Sandia National Laboratores

@ Sandia National Laboratories

testsubjectsinclude concentrating mirrors and
troughs, heat engines, heat-transfer media, and solar-
powered refrigerators and ovens,

Photovoltaic energy

Work-at Sandia in photovoltaic energy mcludes
research, development, and testing nfptmm\fcilaw
cells, modules, and entire systerns, Sandin operates
several facilities for testing photovoltaics: the Photo-
violtaic Device Fabrication Laboratory, the Photo-
voltaic Systems Evaluation Laboratory, and the
Phatovoltaic Device Measurement Laboratory.

Wind energy

The wind systems project is the world’s leader in
vertical-axis wind turbine technology and has exten-
sive capabilities in horizontal-axis machines as well:
Its worlk in fatigue, materials, reliability; controls; and
field testing applies to all types of wind turbines. Ana-
lytical and experimental capabilities are available for
application to a yariety of wind-energy projects. Test
capabilities range from laser scanners that character-
ize airfoil soiling to testing of full-scale turbines, Ser-
vices include analysis ofaerodynamic performance,
structural response, fatigue life, and component relia-
bility analysis of existing or proposed turbines.

Geothermal energy

Geothermal systems work at Sandia focuses ondrilling technology
-and proyides information aboutall aspects of drilling in geothermal
“applications, including hlgh-tﬂnpémlu re borehole logeing, Sandia

advocates slim-hole drilling for geothermal exploration andreser-
voirassessment and coordinatesamultilaboratory effort in thisarea:
Members of the geothermal project work with otherinstitutions to

aceumulate data on geothermal heat pumps and ground loop heat

exchangers, For geothermal testing, Sandia has laboratory facilities

‘and 2 testrange to evaluate-drillingand borehole instrumentation

hardware, Developmental testing and evaluation of commercial
pmdm:ls isalso part ufthrq project. A fleet of vehicles supports full-
scale testing, usually in conjimetion with industrywells.

Biomass energy
The biomass project, which uses facilities at Sandia’s New
Mexicoand Californialaboratories, develops direct-combustion

‘biomasselectricsystems-for remoteapplications and refines

direct-combiistion technolomy forutility-geale use, Fundamental
research on the burning of fuels produced from biomass materi-

alsis performed at Sandia’s Combustion Research Facility, along
swithe research on direct combustion of biomassto produce

power, Sandiais providing design-assistance for biomass poveer
plants producing up to 2 megawatls.




